The optical constants of silver and five dilute silver-indium alloys (<5% In) were determined from reflectance and transmittance measurements in the spectral region between 3.35 and 4.28 eV on vacuum-evaporated films. The data are consistent with the assumption that the onset of interband absorption in silver arises primarily from direct interband transitions from the d band near L3 to the Fermi surface, but with a small, though not insignificant, contribution due to direct transitions from the conduction band near L2′ to the conduction band near L1. The changes in the complex dielectric constant induced by alloying were interpreted to indicate a shift of the L3→EF transition to higher energy and a shift of the L2′→L1 transition to lower energy. Because contributions to the dielectric constant of the two transitions overlap and because of the limited energy range investigated, no firm estimates of the magnitudes of the shifts could be made, but it seems clear that the L2′−L1 energy gap decreases as indium is added to silver. The strength of the interband absorption in the alloys at energies below that of the edge in silver appeared to be too strong to be accounted for by indirect transitions. Alloying-induced changes in the energy-loss function showed that the relatively undamped plasma resonance in silver near 3.8 eV becomes strongly damped as indium is added. The increase in damping was attributed partly to a decrease in the conduction-electron relaxation time, and partly to the shift of interband transitions so that they occur at the plasma energy. Data from measurements on films cooled to liquid-helium temperature showed some sharpening of structure in the complex dielectric constant and of the peak in the loss function. The optical constants of silver and five dilute silver-indium alloys ((5%In) were determined from reQectance and transmittance measurements in the spectral region between 3.35 and 4,28 eV on vacuumevaporated Glms. The data are consistent with the assumption that the onset of interband absorption in silver arises primarily from direct interband transitions from the fg band near L3 to the Fermi surface, but with a small, though not insignificant, contribution due to direct transitions from the conduction band near L2 to the conduction band near L&. The changes in the complex dielectric constant induced by alloying were interpreted to indicate a shift of the L3 -+ EJ transition to higher energy and a shift of the L2. -+ Lj transition to lower energy. Because contributions to the dielectric constant of the two transitions overlap and because of the limited energy range investigated, no firm estimates of the magnitudes of the shifts could be made, but it seems clear that the L2 -L& energy gap decreases as indium is added to silver. The strength of the interband absorption in the alloys at energies below that of the edge in silver appeared to be too strong to be accounted for by indirect transitions. Alloying-induced changes in the energy-loss function showed that the relatively undamped plasma resonance in silver near 3.8 eV becomes strongly damped as indium is added. The increase in damping was attributed partly to a decrease in the conductionelectron relaxation time, and partly to the shift of interband transitions so that they occur at the plasma energy. Data from measurements on films cooled to liquid-helium temperature showed some sharpening of structure in the complex dielectric constant and of the peak in the loss function.
INTRODUCTION
HE optical constants of a metal characterize the response of the electrons in the metal to an applied electric field at optical frequencies. The response often can be divided into three parts: one due to oneelectron excitations of the electrons in the conduction band, one due to the excitation of collective modes of oscillation of the conduction-band electrons, and, one due to exciting interband transitions. In some metals the above three eGects fall into wavelength regions sufficiently separated that the study of each eGect separately is possible. One such metal is silver, " the optical constants of which are particularly interesting because of this separability, and because the collective eGects occur in a particularly convenient wavelength region.
It is well known that studies of the optical properties of metals and calculations of the band structures of metals complement each other. The optical constants cannot be interpreted in any detail without some knowledge of the band structure, while band-structure calculations can be checked, and, parameters adjusted, by comparison with observed optical-transition energies and oscillator strengths. Although there exists no good general theory of alloys, one has the intuitive feeling that studies of dilute alloys can somehow give information about the band structure of the pure solvent, even though alloying may alter the band structure. Moreover, optical studies may be used to sort out eonQicting theories of alloys.
Studies of the optical constants of dilute Ag-In alloys (1967) . mass which, for silver, is close to the free-electron mass.
r can be found from the dc conductivity. Equation (2) 6ts the optical data for silver ' The zero-wave-vector plasmon spectrum can be calculated from optical data even though the photons do not excite these plasmons. The quantity -lm(e-') = es/(el '+ e2') is a measure of the probability that a normally incident charged particle will excite a long-wavelength plasmon and hence lose an energy equal to the plasmon energy. ' 
Similar measurements
were also made at liquidhelium temperature. The samples were placed in an exchange gas and were at 4.4 or 4.5'K. The accuracy of the measurements is discussed. in the Appendix.
RESULTS
The curves of n and k for a film of pure silver are shown in Fig. 1 
Equation (9) 
